Opening of mitochondrial ATP-sensitive potassium channels evokes oxygen radical generation in rabbit heart slices.
The purpose of this study was to determine whether ATP-sensitive potassium channel (K(ATP) channel) activation generates oxygen free radicals in the rabbit heart. We assayed malondialdehyde (MDA) in rabbit heart slices in vitro as an indicator of oxygen free radical generation. The K(ATP) channel openers, pinacidil and cromakalim, significantly increased MDA production in a concentration-dependent manner. MDA formation also increased linearly with incubation time in the presence of K(ATP) channel openers. The K(ATP) channel blockers, glibenclamide and 5-hydroxydecanoate (5-HD), decreased K(ATP) channel opener-induced MDA formation in a concentration-dependent manner. When Fe(2+) was administered to heart slices that had been pretreated with K(ATP) channel openers, a marked elevation in MDA was observed, compared to heart slices that were treated with Fe(2+) alone. A positive linear correlation between Fe(2+) and MDA level was observed. The MDA levels of heart slices subjected to anoxia for 15 min remained unchanged until reperfusion. When the heart slices were reoxygenated for 30 min, a marked increase in MDA formation was observed. However, in the presence of glibenclamide and 5-HD, reperfusion following anoxia did not result in increased MDA. These results suggest that the opening of mitochondrial K(ATP) channels in rabbit heart slices evokes oxygen free radical generation via a Fenton-type reaction.